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CHAPTER I 
STATEHENT OF THE PROBLEN 
This study is an attempt to construct a series of 
practice exercises, the function of which is the improvement 
in reading and analyzing verbal problems and in translating 
the word.ed statements into appropriate algebraic statements 
and equations. The stu-dy is to be limited to equations 
containing one unknown in first year algebra. 
That there is a need for special training in the 
reading and analyzing of problems and the -vrriting of 
algebraic equations is evidenced by the fact that many 
pupils who succeed with the complicated manipulations of 
1/ 
algebra are "afraid" of the simplest verbal problems. 
The pupil who has seemingly mastered the mechanics of 
algebra, ivhen confronted i'li th the application of the tool 
to a real job in a problem, either slov'ls dmm considerably 
in his mathematical progress or else comes to a full stop. 
This pupil difficulty is very real, and the fact that it 
could take place at the very point at which algebra 
justifies itself V<rarrants the attention it has received 
2/ 
from many quarters. 
1. P.R. Stevenson, "Difficulties in Problem Solving," 
Journal of Educational Research,_ (Feb., 1925) vol. 11, p. 97. 
2. G.\.J". Berg, E. Nacdonald, A.G. I<iarshall Jr., C.J. Reilly , 
"Apulications of Algebra and Verbal Problems," Unpublished 
Report, ES 722, Teaching of Nathematics, (Nay, 1951), Boston 
University School of Education. p. 1. 
1 
Analysis is characteristically a slm~ and tedious 
process, and the ability to read analytically requires 
patience as well as concentrated and sustained attention. 
These characteristics generally, can be developed to a 
satisfactory degree only by special training in giving con-
scious attention to them. The teacher of algebra must assume 
responsibility for giving this special training in careful 
analytical reading if he expects to have his students become 
proficient in solving verbal problems. 
In the second place, the careful analysis of problems 
requires much patience, concentrated attention, and the will-
ingness to take the time to write do1m and organize all rele-
vant data with painstaking care. These generally are not 
to be regarded as normal characteristics of healthy young 
children. Children tend to be impatient with problems 
which they ca~ot organize intuitively in a moment. They 
want to get to the answer quickly and are often content to 
dismiss with the remark "too hard", any problem involving 
relationships that cannot be seen and organized at a glance. 
Development of the ability to give concentrated and sustained 
attention is not only desirable as a general trait, but it 
is absolute~y necessary in setting up verbal problems. The 
students need to be made and kept specifically conscious of 
this fact and to be trained in the habits implied. 
It is the job of the mathematics teacher to keep stud -
·~ ents conscious of the above facts and to present them with 
2 
the learning situations which will help overcome these 
difficulties. 
The difficulties students encounter in attempting to 
solve verbal problems are many, and are varied, as the 
reader will be informed of shortly. In a typical classroom 
situation one may find a group of students who need no 
additional practice material, another group that need help 
in only a few areas, and normally a group needing considerable 
help. It is the last two groups mentioned that teachers 
must conce~n themselves with if they are to fulfill their 
basic obligations as teachers of mathematics. 
Through carefUl scrutiny of assignment papers, personal 
observation of students at work, and the interviewing of 
students can the teacher best diagnose what difficulties 
individual students are encountering. Remedial help is the 
next step. A textbook, or a group of supplementary text-
books can help only to a limited degree. 
The exercises which follow are not the entire answer 
to this question, but the -v1ri ter feels will go a long way 
in a given classroom situation in alleviating or lessening 
the number of difficulties. They are limited in scope and 
number, but it is hoped that they will point out to others 
concerned 'Nith the same problem, that of difficulties stud-
ents encounter when attempting to solve verbal problems, how 
v.re as teachers can construct additional practice exercises 
or practice materials for classroom use. 
3 
• 
CHAPTER II 
SUHHARY OF LITERATURE 
3/ 
Breslich points out the following characteristic 
difficulties students have with verbal problems: 
1. Pupils are not especially interested in problems 
which are not real to them. 
2. Vocabulary is strange. 
3. Pupils lack the habit and the ability to read 
understandingly. Comprehension in silent reading 
is an important factor in problem solving. 
4. They have no effective procedures they may use in 
problem solving. 
5. The mathematical relationships of the problem are 
not known to them. 
6. They are not acquainted with the social situations 
described in the problems. 
7. They cannot separate the various data from each 
other. 
8. They are confused as to the choice of operations 
to use. 
9. They are inaccurate in computations. 
10. They are unable to employ processes needed in the 
solution. 
4/ 
Breslich also lists the following eight activities 
needed in the solution of verbal problems: 
1. Situation of the problem must be understood. 
2. Facts must be identified and expressed in symbols. 
3. Relationships involved are to be clearly stated in 
words and expressed in symbols. 
4. Relations not stated must be supplied. 
5. Formulas must be recalled and evaluated. 
6. Numerical values must be substituted in the formulas. 
7. Equations must be derived and solved. 
8. Solutions must be checked. 
3. E.R. Breslich, The Teaching of Secondary School 
Nathematics, University of Chicago Press, Chicago, 1931, 
pp. 102-105. 
4. Ibid., p. 189 • 
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All this calls for exactness and for training in 
reading, planning, thinking, making decisions, and drawing 
inferences. 
5/ 
Hawkins, in an experimental study, attempted to 
determine the effectiveness of considerable practice 
material on developing the ability to translate English 
expressions into algebraic symbols and to analyze problems, 
found that considerable practice material is an aid to pupils 
in solving verbal problems, and in exercises in l'lhich 
problems are analyzed or partially analyzed for the pupils 
made progress less difficult. 
6/ 
Stevenson states: 
The lack of general reading ability is a serious 
handicap in solving mathematics problems. The 
correlation betv1een these tvro abilities is .32. 
7/ 
Drru{e found a high correlation between reading ability 
and success and failure in solving problems. Students 
trained in the vocabulary of algebra scored consistently 
higher than those to -v·;rhom such instruction was not given. 
Mathematics teachers in the high school must face a 
t"t'lo-fold responsibility of providing corrective instruction 
in reading skills for the pupils v'lho have not developed 
5. G.E. Hawkins, "Teaching Verbal Problems in 1st Year 
Algebra," School Science c:md Nathematics, ( 1932) , vol. 32 
pp. 655-660. 
6. R.R. Stevenson, "Difficulties in Problem Solving, 11 
Journal of Educational Research, (Feb. 1925) vol. 11, p. 97. 
7. R.H. Dralce, "The Vocabulary of Hathematics in Junior 
High School, 11 Journal .of Educational Research, (April 1940), 
vol. 33, pp. 601-610 • 
5 
-~ essential abilities in the elementary grades for the 
understanding and organization of printed materials, end of 
developing during the high school experiences, f\mctamental 
skills upon nevr and hicher levels. 
The need for specialized training in matl'ematics is 
8/ 
stated by Leary: 
Not only is the reading: of mathematics different in 
many respects from the reading of non-mathematical 
material, but it is also more meticulous, more careful, 
more fatie_.ruing and hence "harder" for the average 
student. To read problems calls for an entire set of 
special abilities. Pupils have not acquired the habit 
of intensive reading. They read mathematical problems 
casually, omitting data, overlooking key v'lOrcts, makine:; 
w·rong interpretations, failing to recognize even the 
most familiar terms or forgetting them immediately 
after reading; neglecting to analyze and see relation-
ships betHeen parts, and missing essential meanings. 
They are helpless at unusual problems, superfluous or 
insufficient data, or by the necessity to scrutinize 
data for any considerable time before choosing and 
arranging them for solution. 
Perhaps the first difficulty is that of vocabulary. 
Algebraic expressions as 1·rell as words can be real trouble-
some. nThe relation of vocabulary power to success in 
algebra is very high •••..• some findings have shovm it to 
be responsible for as much as one-fourth of pupil difficul-
9/ 
ties." 
~. B.E. Leary, 11 Neeting Specific Problems in ContenF--
Fields, 11 46th Yearboolc for the Study of Education, Part I, 
(1948), University of Chicago Press, Chicago, Illinois, p. 150. 
9. G.\·1. Berg, Nrs. E. NacDonald, A. Earshall Jr., C.J. 
Reilly, 11 Applications of Algebra. and Verbal Problems, 11 
ES 722, Teaching of Nathematics, Boston University, (Nay, 1951), 
p. 1. 
6 
There are various suggested activities for building a 
mathematics vocabulary. The following are made by NcCullogh, 
10/ 
Strang, and Traxler. 
1. Have pupils list in their notebooks new words, 
using them in phrases or sentences. 
2. Have pupils list especially troublesome v;ords or 
phrases converted into mathematical terrns. 
3. Frequently use tests and exercises which involve 
the new or difficult words. 
4. Allocate a few minutes at the beginning of some 
class periods for dramatizations or quiz programs 
involving the nevr and troublesome words. 
11/ 
A study by Humphrey of thirty-two textbooks on Junior 
High I1athematics revealed the follo-v;ing facts on vocabulary: 
1. The thirty-two books contained 4,634 different words. 
2. One-hundred words were repeated so often that they 
made up nearly one-half of the words forming the 
texts. 
3. Mathematical terms contributed 42~ of words found in 
the texts. 
4. One-fifth of the vocabulary was not listed in the 
Teacher's Word Book. 
5. Greater than one-quarter of the words, 1,275 words, 
were found only once. 
6. One-tenth of the words were not listed in the 10,000 
most frequently used words in language. 
A large vocabulary must add greatly to pupil difficulty 
in solving problems. Hany words do not occur frequently 
enough to offer opportunity for repetition. 
In considering educational psychology it is implied 
that training is of value in a learning process which 
12/ 
involves thinking. Thorndike makes the following statement: 
10. HcCullogh, C.R.Strang, A. Traxler, Problems in the 
Improvement of Reading, HcGraw Hill Pub., Co., New York, 
(1946)' p. 74. 
11. C.A. Humpl:1.rey, 11 The Vocabulary of Nathematics in Junior 
Hie;h School," !'laster's Thesis, University of Chicago, ( 1926). 
12. E. L. Thorndike, The Psychology of Algebra, Hacmillan Co., 
New York, (1926), p. 108. 
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Reasoning or selective, inferential thinking is not at 
all opposed to or independent of the lavrs of habit, but 
really is their necessary result under the conditions 
imposed by man's nature and training. A clearer 
examination od selective thinking will show that no 
principle beyond the laws of readiness, exercise, and 
effect are needed to explain it. 
In formulating a few general principles applicable to 
13/ 
the solution of practically all types of problems, Newcomb 
considered the pyschological basis of reasoning as the most 
plausible solution. He states: 
That reasoning is no longer regarded as a mysterious 
faculty of abstraction, but it is rather, in a very 
large measure, subject to laws of habit much the same 
as other mental and physical activity. 
14/ 
Newcomb, in 1922, found that teaching the pupils a 
method of attacking the solution of a problem yielded 
excellent results. He suggests the following method: 
Some desirable habits by which it was thought the pupil 
might profit in solving problems are: reading problems 
over carefUlly and thoughtfUlly before attempting a 
solution, looking up the meaning of any unfamiliar word, 
analyzing and arranging data given in an orderly manner, 
determining the precise data required, selecting in the 
proper order the various processes necessary to effect 
a solution, deciding beforehand a reasonable result to 
expect, carefUlly checking or evaluating the final result 
secured. 
15/ 
In 1926, Washburne and Osborne report the results of 
an extensive study to determine the merits of three methods 
13. R.S. Ne't·1comb, "Teaching Pupils How to Solve Problems in 
Arithmetic, 11 Elementary School Journal, (November, 1922), vol. 
25, pp. 183-184. 
14. Loc Cit. 
15. C.irl. Washburne and R. Osborne, "Solving Arithmetic Prob-
lems," Elementary School Journal, {Dec., 1926), vol. 27, 
pp. 219-226 and 296-305 • 
8 
~ of training students to solve problems. The authors make 
.. 
the follo11ring comment: 
The results indicate that training in the seeing of 
analogies (stating a problem in simpler terms) appears 
to be equal to or slightly superior to training in 
formal analysis for the superior half of the children, 
analysis appears to be decidedly superior to analogy 
f'or the lO'wer half, but merely giving many problems 
without any special technique of analysis or the seeing 
of analogies appears to be decidedly the most effective 
method of all. 
Among the list of recommendations the authors suggest 
that a systematic attack should be made on the teaching of 
problem solving. This would include the use of specially 
constructed reading exercises on elements in problem solving, 
the teaching of techniques in problem solving, and the solution 
of ms.ny problems that are 1·rithin the experience and compre-
hension of the pupils, and in the solution of which they 
would be interested. The problems should arise naturally in 
activities of the school and community in -vrhich number is 
needed in its normal setting. In this way the pupils rnay 
learn to apply the processes of being taught as they are 
applied in life. 
16/ 
In 1929, Brueckner reports that the improvement of the 
ability to solve problems correctly depends on accurate 
reading of the verbal statement, correct comprehension of 
its meaning, selection of the correct process or processes, 
and accurate performance of the computations involved. 
16. L.J. Brueckner, 11 Improving Work in Problem Solving, n 
Elementary School Journal, {I"'ay, 1929), vol. 6, pp. 136-139 • 
9 
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17/ 
In concluding, Brueckner expresses his opinion on the 
value of reading exercises as a method of improving compre-
hension in the reading of problems as folloNs: 
Most of the experiments on the possibility of improving 
the ability of pupils to solve problems have dealt with 
the effectiveness of the use of various types of read-
ing exercises in problem solving. In general it may be 
said that a marked growth in problem solving ability 
has resulted from the use of such exercises. 
18/ 
A study of indiv:tdual cases was made by Chase and 
reported in 1929. Seventeen of the fifty-four cases rec-
ommended by the teachers of Fordson Junior High School 
v1ere selected for intensive study. These pupils were of 
normal or above normal intelligence, and were failing in 
mathematics. F'or each of the individuals a detailed case 
history was prepared by the classroom teacher. 
This investigation was an effort to discover the sort 
of synapse, mental tendency, or maladjustment which was 
constantly producing errors instead of accuracy. It was 
felt that corrective exercises had not reached the origin 
of the difficulty which was resulting in error and improper 
habits of reasoning, even after years of training. 
19/ 
Chase summarizes the result of the study as follows: 
Improper reasoning habits, faulty reading, and V'reak 
comprehension were found to be responsible for most 
difficulties and failures. In three cases difficulty 
17. L.J. Brueckner, 11 Improving \{ork in Problem Solving, 11 
Elementary School Journal, (Hay, 1929), vol. 6, pp. 1J6-1J9. 
18. V.E. Chase, "Diagnosis and Treatment of Some Common 
Difficulties in Solving Problems," Journal of Educational 
Research, (Dec., 1929), vol. 20, pp. JJ5-J42. 
19. Ibid,, p. J41 • 
10 
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was due to rapid, rote reading; others experienced 
serious difficulty by reason of inadequate vocabulary 
and a lack of knowledge of the meaning of words 
common to mathematics. 
Additional causes of failure were: lack of develop-
ment and drill in the correlated processes of analysis 
and synthesis, lack of training in estimating answers; 
lack of organizing power or ability to do consecutive 
thinking; lack of capacity or training in inductive 
reasoning; short attention span; and lack of initiative 
and self-confidence. 
20/ 
Cr~se concludes: 
ll 
It is apparent from this experiment that marked improve-
ment can be brought about by the application of correc-
tive treatment based upon a systematic study and diag-
nosis of individual difficulties. 
A study based on type difficulties -vras made by Georges. 
The results revealed that reading difficulties due to 
mathematical terminology was predominant. 23.4% of the 
difficulties were caused by mathematical vocabulary, and 
18.8% by symbols and notations. 
The following is a list of the difficulties which 
were found to be most prevalent: 
1. Difficulties in understanding and interpreting a 
statement. 
2. Inability to interpret the author's illustrative 
material because of lack of mathematical apper-
ceptive mass. 
3. Difficulties to lack of intensity in reading. 
4. Difficulties due to lack of preciseness in reading. 
5. Difficulties arising from inability to analyze. 
6. Difficulties arising from manner in I'·Thich exercise 
is stated. 
22/ 
George's concludes his report by saying: 
The determination of type difficulties in reading 
mathematics is essential to the teacher who is 
20. Loc Cit. 
21. J.S. Georges, 11 The Nature of Difficulties Encountered 
in Reading I1athematics," School Revie-v'l, ( Harch, 1929), 
vol. 37, pp. 217-326 • 
22. Ibid., p. 226. 
21/ 
• 
• 
interested in having his pupils form accurate and 
efficient reading habits. To knm-r in general that 
there are reading difficulties connected with the 
teaching of mathematics is not enough. One must 
knoN in particular ~1ha t these difficulties are in order 
to plan remedial and corrective work. 
That there are specific skills requiring scientific 
methods of teac~~ng in order to facilitate the reading of 
23/ 
mathematics is a fact that is demonstrated by Strang viho 
states: "Training in the reading of graphs and charts is 
needed in science and mathematics to a greater extent than 
in English and History,n She also states that the pupil 
must acquire skill in grasping 't'That is "Given", what is to 
be founo., and in dra"''ling conclusions from given premises. 
To read mathematics in which the facts are closely packed 
together and the dependence of one fact upon another is 
strictly involved, requires a different method and rate of 
reading than the pupil ordinarily applys. 
In discussing the causes of failure in reading 
24/ 
problems 1 Strang gives the follo't'ring examples: 
Failure in getting facts may be due to unfamiliarity 
with the precise meaning of the terms; the inability 
to distinguish bet't'reen dependent and independent 
clauses ; the neglect of a single word, or phrase, or 
in reading too rapidly, assuming perhaps that the 
problem is just like a previous one, 
25/ 
The author reports that a method of reading problems 
which has proven satisfactory is to instruct pupils to read 
23, R. Strang, "Problems in the Improvement of Reading 
in High School and College," Science Press Printing Co,, 
Lancaster, Pa., (1938), pp. 58, 59, 111. 
24. Ibid., p, 112, 
25, Loc. Cit, 
12 
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first by paragraphs, then by sentences, clauses, phrases, 
and modifying words; and finally to translate the sentences 
into mathematical symbols. 
She commends the use of drills in reading problems to 
get clearly in mind the facts, the numbers, and the rela-
tionships to be studied. Reference is made to a teacher 
who has been successful in teaching the reading of problems 
by using three words in giving the assignment: read, study, 
know. Without doing any computation pupils were asked to 
state what was given, Hhat l'ras to be found, and the processes 
to be used. 
26/ 
In concluding, Strang states: 
Experience has shown that students at various levels 
of reading efficiency may greatly improve their 
achievment, and also that improvement in specific 
phases of reading is most readily attained by specific 
practice in the ability to be developed and not by 
general admonitions to read more carefully. The best 
results are obtained when students participate eagerly 
and intelligently in continuous and highly motivating 
reading activities ••• In general, classroom teachers 
13 
can help their students improve their study and reading 
methods by training them in the most efficient methods 
of attack on different reading activities, helping them 
to recognize relationships, and to perform the various 
forms of thinking required, helping them to build a 
precise kno1-Tled.ge of important technical w-1ords in the 
field, and helping them to recognize their deficiencies, 
and the need for accurate interpretation of the material 
they read. 
27/ 
HcKee, in 1941, emparts the need for assisting pupils 
26. R. Strang, "Problems in the Improvement of Reading 
in High School and College," Science Press Printing Co., 
Lancaster, Pa., (1938), pp. 58, 59, 111. 
27. P. NcKee, "The Problem of Hero1ing in Reading," 
English Journal, (Earch, 1941), vol. 30, pp. 220-221 • 
• 
• 
1n mastering the specific skills required in reading con-
tent material. He states: 
n The understanding which 80 per cent of the pupils in 
an average class achieve in reading the textbook in any 
content subject is almost unbelievably va gue and in-
correct. Scores of pupils and students simply do not 
have the meaning or concepts that symbols in their 
textbooks require. I know of no way to teach a student 
ho1tr to read those symbols except by helping him to con-
struct the needed concepts before he attempts to read 
the selection in which they are used." 
The reading of mathematics must be slow and inter-
pretive in order to note and weigh details, follow direc-
tions, and organize factual contents, drawing inferences 
from them. This important phase of problem solving is 
28/ 
mentioned by Bond and Bond • They state that a student 
must learn to differentiate his reading speed so that he 
consciously uses a rate that enables him to comprehend 
fully 1tr:b..a t he is reading. 
In reference to the role of the mathematics teacher, 
these authors feel that he should contribute to the 
developmental reading grm-lth of his students by training 
them in the work-study reading techniques which are necessary 
for achievment in mathematics. He can assist the student 
still further by guiding him in: (1) learning the precise 
meaning of words as they are used in mathematics, (2) avoid 
giving undue weight to one i'lord in a problem, (3) reading 
and correlating pictorial, tabular, and verbal material, 
28. Guy Bond and Eva Bond, Developmental Reading in H~ 
School, rl1he HacHillan Company, Nei't York, 1941, pp. 185-189 • 
14 
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(4) distinguishing bet-vteen relevant and irrelevant facts, 
{5) incl.udinr; all necessary steps, and (6) relating previous 
material to that being read. 
29/ 
Leary, in 1948, emphasises the need for acquiring 
skill in reading different forms of material, She states 
that the efficient reader must be able to shift from simple 
easy content to solid compa~t material.. He must be able to 
adapt his reading methods to his mm needs by defining his 
purpose in advance. His purpose guides and controls his 
approach. 
1.5 
30/ 
In reference to the reading of mathematics, she states: 
"Important as it is for the student to recognize math-
ematical words and symbols, this is not all of the 
reading. Nathematics, like other subject matter, 
requires the reader to understand symbols and words in 
context in order to capture the author's thought, To 
extricate the meaning of all the facts so that one may 
respond intelligently to them requires intensive reading, 
examining, and interpreting numerical facts, weighing 
meanings, and analyzing the equations to determine the 
operations needed, 11 
Stressing the importance of operational symbols in the 
31/ 
reading of mathematics, 1) Leary says: 
Mathematical language involves, also, certain standard 
operational symbols for plus, minus, times, divided by, 
roots, povrers; symbols of grouping such as parenthesis; 
and of relationships, such as equals, greater than, etc. 
These operational symbols are the real -vrorkers of the 
mathematical sente nee. They v-rill tell the student 
l'that he is to do, in the same 1>1ay that useful verbs 
operate in grammar. 
29. On, Cit. p. 150. 
30, Ibid,,p. 153. 
31. Ibid., p. 152 • 
• 
• 
Among the causes of difficulty in reading problems 
listed by this author, the follm·ring appear to be the most 
significant: 
1. 
2. 
4. 
5. 
6. 
Failure to look up references mentioned in the 
statement. 
Difficulty arising from the manner in l'thich the 
exercises are stated. 
Lack of apperceptive mass in mathematics (Inability 
to understand mathematical literature). If a 
process is not kno1-m or a principle not mastered, 
reading becomes meaningless. 
Inability to grasp full meaning of a statement, a 
difficulty which is more serious in mathematics 
than in any other subject. 
Readine; vrrong interpretations, or confusions result-
ing more than the intended interpretation, or 
substitution of his own method. 
Inability to analyze--break up a statement into 
several parts. 
32/ 
In concluding, the author suggests that practice be 
given in the abilities itihich characterize reflective think-
ing. These abilities would include: studying a problem 
and recognizing the factors on which the solution depends, 
evaluating data and drm·ring inferences, making a mental 
summary, distinguishing bet1rreen hypothesis and conclusions, 
and estimatine an ans·Ner. 
It is quite apparent from the literature just reviewed 
that there are many and varied difficulties students 
encounter when attempting to solve verbal problems. 
The chief difficulty seems to be in reading; the slo\·r, 
careful, interpretive reading mathematics demands. Students· 
are not careful readers. Too often they skim rapidly over 
32. Ibid,, p, 616, 
16 
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the statements of the problems with little or no regard 
to their implications, attempting to classify the problems 
as belonging to a particular "type" and. solvill..g it as they 
remember solving past problems. 
These difficulties in reading seem to be as follows: 
1. Vocabulary. 
2. Lack of ability to read with comprehension. 
3. Hissing key vwrds. 
4. Haking vlrong interpretations. 
5. Become confused with superfluous or insufficient 
data. 
6. Lack of habit to read with comprehension. 
Other difficulties seem to be in reasoning and algebraic 
symbolizing techniques. These include: 
1. 
2. 
3. 
The analysis and synthesis of data. 
Lack of deductive reasoning pow·ers. 
Difficulty in supplying relationships not stated 
implicitly and in recalling formulas. 
17 
4. 
5. 
Distinguishing betvteen relevant and irrelevant facts. 
In identifying facts and relationships and express -
ing them clearly in vrords and symbols. 
6. In deriving basic equations. 
Students also seem to lack initiative and self-confi-
dence ~ihen confronted with a verbal problem. They must be 
av1are of their own lack of abilities and do not know 
exactly what to do about it. 
Research has sho~m, to a certain extent, that consid-
erable practice material is an aid to pupils in developing 
and improving abilities to master somewhat the above men-
tioned difficulties. 
Simply asking or telling students to read more 
accurately or think more carefully is not a solution to the 
problem. In my opinion, specific practice in the 
................. ______________________ __ 
• 
abilities to be improved and developed is a key to the 
answer. 
Thus this study--an attempt to construct a series of 
practice exercises for the improvement in reading and 
analyzing verbal problems, and in translating the worded 
statements into algebraic equations, is directed toward 
that specific objective • 
18 
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CHAPTER III 
OBJECTIVES OF THE EXERCISES 
The solving of verbal problems is one of the most 
troublesome parts of algebra for many students. Nany 
pupils seem to have no idea as to what they are to do when 
a problem is assigned. They are helpless. Others try 
aimlessly one thing after another, only to give up in the 
end. If they fail time after time to solve the assigned 
problems, confusion increases and finally they become 
completely discouraged. 
A systematic procedure worked out by the pupils under 
the careful guidance of the teacher strengthens the work of 
the better students, aids the slow student in getting started, 
and directs his thinking. 
The teaching of verbal problems seems to be more of an 
individual matter than one of group instruction, the teacher 
giving assistance vihen and where it is needed. To tell a 
pupil to work harder or to think is of little help or value. 
He must be shown hm>~ to think through a situation. He must 
be given definite suggestions to think about. Individual 
skills must be developed. 
33/ 
The following chart is significant: 
33. "Curriculum Problems in Teaching Nathematics," 2nd. 
Yearbook, National Council of Teacher's of Hathematics 1 
Bureau of Publications, Teacher's College, Columbia Univ., 
1927, p. 66. 
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CHA..11.T SHO\<TING ANALYSIS OF STEPS IN THE PROCESS OF 
Steps in 
Problem Solving 
Comprehension 
PROBLEH SOLVING 
Factors Underlying 
Problem SoJ.ving 
Vocabulary 
Ability to read numbers 
and symbols 
Ability to comprehend 
a. Follovr directions 
b. Hake generalizations 
c. Select pertinent 
elements 
d. Discard irrelevant 
elements 
e. Determine problem 
setting as a unit 
f. Determine outcome 
of problem 
g. Grasp signifigance 
Types of 
Drill Provided 
Vocabulary 
drills 
Selection of 
pertinent facts 
Process analysis 
Problem cues 
Determining 
outcome 
----------------------~~~o~f~p~r~o~b~l~e-m~c~u~e~s~-----------------------­Selection of potent 
Analysis and 
Organization 
Recognition 
Solution 
Verification 
factors 
Selection of process 
involved 
Determining what prob-
lem calls for 
Determining what is 
given 
Determining process 
relationships 
Choice of procedure 
Determining problem 
conditions 
Determining purpose 
of problem 
Determining relevant 
elements in problems 
Selection of process 
Organization of pro-
cesses in order 
K .. "YJ.ovlledge of combinations 
Problem Relationships 
Probable form of answer 
Probable magnitude of 
answer 
\vhat is called 
for 
Process analysis 
\.Vhat is given 
Problem rela-
tionships 
Process analysis 
tfhat is given 
1.fhat is called 
for 
Process analysis 
Problem Relation-
shi:Qs 
Probable answer 
................. ______________________ _ 
A close examination of Chapter II suggests the 
following general types of skills pupils have difficulty 
with 1n solving verbal problems and where assistance and 
direction must be given: 
I. Ability to read understandingly and with 
comprehension. 
II. Translating verbal statements and relationships 
into symbols. 
III. Inferring data from given or known relationships. 
IV. Inferring relationships from single -viords or 
phrases that are implied. 
V. Deriving equations to be solved f·or final solution 
of the problem. 
The exercises which follow are aimed specifically at 
giving practice to those students who need to develop or 
improve such skills for the successful solution of verbal 
problems. 
EXERCISE I 
The aim of this exercise is to prevent superficial 
reading of a problem. This can be accomplished by guiding 
the pupil in reading problems intensively, grasping the 
fv.ll meaning, and noting details. 
EXERCISE II 
The solving of a problem or reading of mathematical 
material with understanding vrill be less difficult f'or the 
~ pupil if he forms the habit and is given the opportunity 
to give attention to the specialized mathematics vocabulary. 
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EXERCISE III 
The problems in this exercise develop keenness in 
selecting information that is pertinent to the solution of 
the problem, and in recognizing the omission of necessary 
information. A slower rate of speed should be recommended 
in order to acquire the habit of reading precisely. 
EXERCISE IV 
The main purpose of this exercise is to give the 
students the opportunity to locate hidden implications 
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and to give practice in the reasoning processes. In many 
problems information is only implied and not stated explicitly. 
EXERCISE V 
Students reading rapidly often miss key words. One 
word often changes the meaning of an entire problem. The 
aim of this exercise is to give students practice in locating 
key v-rords and expressions. 
EXERCISE VI 
Students need help and practice in translating sentences 
and phrases into mathematical symbols. This exercise shows 
three different ways of accomplishing this. 
EXERCISE WII 
Denominate numbers often cause trouble in arithmetic 
so it is easily understood why additional practice is 
necessary in the more abstract symbolism of algebra. These 
exercises are aimed at such • 
• 
• 
EXERCISE VIII 
These exercises, for the most part, require the literal 
representations of problems 1'lhich normally required either 
one or two steps in arithmetic. This requires the student 
to really slow down and do some critical thinking about 
relationships. 
EXERCISE IX 
These exercises are another necessary skill in solving 
verbal problems--the ability of expressing one quantity in 
terms of another. They are similar in type to those in VIII. 
EXERCISE X 
All verbal problems are solved by means of equations. 
Students need this practice; it is the real end point and 
justification of the other skills developed. 
EXERCISE XI 
Many algebra textbooks arrange problems according to 
"types", with specific reasons for such. r:Iany give no 
preliminary exercises which are of great help in developing 
the particular type of reasoning that is needed for the 
solution. .I have found many students who need this type of 
activity. These exercises, or similar ones constructed by 
another teacher could be used in conjunction with any 
preliminary work which may appear in a textbook. 
The exercises are not complete in themselves, but are 
an indication of what can be done by an interested teacher • 
23 
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CHAPTER IV 
THE EXERCISES 
Exercise I: USING THE RIGHT ATTACK 
Selecting important words and thinking about each 
detail help in solving problems. Read the follm'ling prob-
lems carefully, and then answer the questions listed below. 
I. Paul works at the "Stop and Shop" for two hours each 
school day and for 5 hours each Saturday. At $.80 an 
hour hovr much does he earn in a week? 
1. Underline the letters which represent the key words 
that help you in deciding what processes you should 
use in solving this problem. 
a. earn b. each c. hOiAJ" much d. works 
2. Place a check mark before the letter which repre-
sents the method of attacking this problem v-Thich 
you consider best. 
a. The 5 school days times the 2 hours for each 
of those days equals 10 hours. The 10 hours 
for the school days plus the 5 hours for Sat-
urday equals 15 hours, the total number of hours 
Paul works. Since he is paid $.80 for each of 
these hours I can find out how much he earns 
altogether by multiplying ~.80 by the 15 hours. 
b. 9.80 times 2 hours equals $1.60, Paul's wages 
for 1 school day. $1.60 times 5 equals $8.00, 
his wages for 5 school days. ~.80 times 5 
hours equals $4.00, his wages for Saturday. 
~8.00 plus ~4.00 equals $12.00, Paul's wages 
for one week. 
3. Place a check mark before the facts which the 
problem tells you. 
a. The total number of hours that Paul works 
each vreek. 
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b. The amount that he receives for each hour that 
he works. 
c. The number of hours that he works each day. 
d. The amount of his salary for the week. 
e. The number of hours that he works on Saturday. 
4. Place a checkmark before the question which the 
problem asks. 
a. Hm-1 much does Paul earn each time he works? 
b. How much more does he earn on Saturday than 
1>1eekday? 
c. What is the amount that he receives for all 
hours that he vmrks during the ~-reek? 
d. How many hours does he Nork altogether? 
e. What is he paid per hour? 
on a 
the 
II. George saw a bicycle he liked very much. It was priced 
at ~li27 .20. He wishes to earn enough money to purchase 
it. He earns $.80 an hour as a pin-boy. He has 
already worked 7i hours. Hov1 many more hours must he 
work to have enough money to buy the bicycle? 
1. Underline the letter which represents the key words 
to the solution of the problem. 
a. has already \'lOr ked b. hoi:T many more hours 
c. wishes to earn 
2. Place a check mark before the letter which represents 
the method of attacking this problem Nhich you con-
sider best. 
a. Since George earns ~.80 an hour, and needs 
~27.20, I shall find the number of hours he 
must worlr by dividing ~27. 20 by $. 80. The 
quotient is 34 hours. He has already worked 
7-i hours so I shall subtract 7i from 34 to 
find out the number of hours that he still 
needs to work. Hy answer is 20t hours. 
b. George was paid $.80 an hour and he worked 
7i hours, so I shall multiply ~.80 by 7i. 
The product is $5.80. This is the amount he has 
already ea~ned. He needs ~27.20 so I shall 
subtract ~5.80 from ~27.20. The remainder is 
~21.40. This is the amount he still needs. 
He earns ~.so an hour so I can find out how 
many hours he needs to work by dividing ~21.40 
by $.80. Ny answer is 20 3/4 hours • 
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.3. Place a checkmark before the facts \'lhich the 
problem tells you. 
a. The cost of the bicycle. 
b. The amount of money George has already earned. 
c. The amount of money he receives for one hour's 
\'10rk. 
d. The number of hours he has already worked. 
e. The amount of money he still needs. 
f. The number of hours that he still needs to 
work. 
4. Place a check mark before the question which the 
problem asks. 
a. Hov1 much more money does George need? 
b. How many more hours must he still work? 
c. How many hours does he work altogether? 
d. How much money has he earned already? 
III. A bus makes 4 round trips a day between ~10 towns 
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which are 20 miles apart. Hov1 many miles will it travel 
during the month of Hay if it runs daily? 
1. Fill in the blank spaces with the correct words. 
a. A round trip is made up of separate 
trips. 
b. In this problem one separate trip is miles, 
and a round trip is miles. 
c. Four round trips ·Nould be miles. 
d. The number of days in Hay is • 
e. The total number of miles is • 
2. Place a check mark before the facts ~<thich the problem 
tells you. 
a. The distance be~1een the two towns. 
b. The number of separate trips made each day. 
c. The number of days in Nay. 
d. The number of round trips made daily. 
e. The total number of days that the bus runs 
during a day. 
f • The distance covered during one round trip. 
.3. Place a check mark before the question v-rhich the 
problem asks you. 
a. What was the distance between the two towns? 
b. How far did the bus travel in one round trip? 
c. Hmi many miles will the bus travel during the 
month? 
d. Hoi'T many days did the bus run? 
e. Hm'l' many round trips are made during the month? 
IV. Helen's father is a fruit dealer. He has 300 pounds 
of grapes vrhich he is going to divide into bu..nches, 
each i'Teighing 3 pounds. If he sells the grapes at 
~?. 35 a bunch, hm'1 much money will he make? 
1. li'ill in the blank spaces with the correct \'mrds. 
Since every bunch of grapes is to made up of ...,.....__,.-
pov..nds, I can find the number of bunches the dealer 
will get out of the 300 pounds by dividing the 
-:-----~ pounds by pounds. Hy ans~1er is __ _ 
bunches. One bunch is to be sold for ___ cents, so 
I can find out how much he will receive for all the 
btU1ches by multiplying cents by bunches. 
He will receive ~$ • 
2. Place a check mark before the facts the problem 
tells you. 
a. The number of bunches the dealer is going to 
sell. 
b. The number of pounds of grapes he is going to 
sell. 
c. The weight of each bunch. 
d. The selling price of one bunch of grapes. 
e. The selling price of the 300 pounds of grapes. 
3. Place a check mark before the question which the 
problem asks. 
a. Hmt many bunches v-rill he sell? 
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b. lfhat v1ill he get from the sale of all the bunches? 
c. HoN many bunches will he be able to make from 
the 300 pounds? 
Exercise II VOCABULARY 
I. On another sheet of paper write the numbers 1 through 
12 in a vertical column. Read the first description in 
column A. Find, under column B, the item which is described. 
\iri te this word opposite the number 1 on your ansl'rer sheet. 
Complete the exercise in this manner. 
1. 
2. 
3. 
4. 
5. 
6. 
?. 
8. 
9. 
10. 
11. 
12. 
Column A 
An algebraic expression of two 
terms. 
In the algebraic expression 
6ab, the number 6. 
In the algebraic exnression 
6x3, the number 3. -
The result obtained i'Then two 
quantities are added. 
Terms which have identical 
literal parts. 
An algebraic expression of 
one term. 
Symbols used to enclose 
expressions which are to be 
considered as a single 
quantity. 
An algebraic expression of 
more than three terms. 
The result obtained Nhen two 
quantities are multiplied. 
An algebraic expression of 
three terms. 
The result obtained when one 
quantity is divided by another. 
T~e number 3 in the expression 
3 • 
Column B 
Polynomial 
Trinomial 
Binomial 
Exponent 
Base 
Sum 
Quotient 
Product 
Numerical coefficient 
Parentheses 
Like terms 
Nonomial 
II. In the paragraphs state the word or words which are 
missing. 
In the graph system discussed we use two reference lines 
which are to each other. These reference lines cross 
at a point, the • The horizontal reference line is 
called the ; the vertical reference line is called the 
_____ • The reference lines divide the flat surface into 
four sections called • The upper left section is 
called the ; the low·er right section is called the 
---· 
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Every point on the flat surface can be described by 
stating hoH far it is from each of the two reference lines. 
The two numbers which describe such a point are called the 
~~-; that is, of that point. The distance from the 
horizontal reference line is called the of that point. 
The distance from the vertical reference line is called the 
of that point. If (-2, 5) represents a point, the 
point is units the horizontal reference line. 
A first degree equation, having two variables, is known 
as a equation. The picture or of a first degree 
equation is a straight line. The distance from the origin 
to the point where the straight line crosses the horizon-
tal reference line is called the • The distance from 
the origin to the point where it crosses the vertical 
reference line is called the • The point (0, 0) 
represents a special point called the 
In drawing a picture of a first degree equation, it is 
necessary to plot _ points; hoviever, to ckeck our work 
it is wise to plot ____ points. 
The rectangular coordinate system 
sometimes referred to as a 11 cartesian 
in honor of the French mathematician, 
ated it. 
we are discussing is 
coordinate system" 
___ , vrho origin-
III. From the list of words below select those which 
complete correctly the following sentences: 
Because our number system is based on tens, it is 
called a system. Each of the ten figures used in 
v1ri ting numbers is known as a • \'ihen the figures of 
the number 25 are reversed or , the number becomes 
52. 
The point at which two straight line graphs meet is 
kno~nn as a point of • The equations of two straight 
line graphs which intersect are • Two equations 
whose straight line graphs are parallel (that is, they never 
meet) are equations. If the graphs of the ~ro linear 
equations coincide (that is, the two lines are the same), 
the equations are said to be • 
~~o algebraic methods for solving a pair of simultaneous 
linear equations are: (1) _____ : (2) • The reason for 
adding or subtracting the equations in one of these methods 
is to one unknown. 
Money that is put into a business with the view of ob-
taining an income is an • The income received 
each year is the income. 
29 
The f'lmAring or passing of a stream is its • Since 
-vdnd is the flmring of air 11J"e think of airplanes as flying 
in a stream. ~ihen the l'tind is blowing in the same direc-
tion as the plane is flying, it helps the plane to move 
forward. This wind is a • Hhen the -vrind blows 
toward the front of the plane it is a • 
~fORD LIST: 
addition-subtraction 
annual 
current 
decimal 
dependent 
digit 
eliminate 
head-·Nind 
inconsistent 
interchanged 
intersection 
investment 
simultaneous linear 
equations 
substitution 
tail--vrind 
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• Exercise III INSUPFICIENT AND SUPERFLUOUS DATA 
I. In each of the folloi'ring problems information has been 
left out 1·rhich is needed for the correct solution of 
the problem. State what the information is. 
A. 
B. 
c. 
D. 
E. 
F. 
G. 
H. 
What is the per cent of increase in building costs 
from 1949 to 1952? 
Hrs Jones gave the grocer a :~ao bill to pay for a 
14 pound turkey. Hmr much chal1ge did she receive? 
Find the amount of simnle interest on a loan of 
$5000 for a period of 6 years. 
HoH long will it take Hr. Jones to travel from 
Easton to Berwick at a rate of 50 miles uer hour? 
Find the length of a rectangle vthose area is 104 
square inches. 
In a cross-country trip the total mileage '\'las 286. 
What i'Tas the ctaily average? 
Room 104 needs 120 oranges to put in the ThruL~sgiving 
baskets it is distributing. Oranges are 400 a 
dozen. How much Nill it cost each oupil? 
On a trip to St. Louis the Gordon family spent 
;f225. HoN much did they have left? 
II. In many ::Jroblems there are some fiven facts or data 
which you do not need. In the following tell vil'hich 
numbers you do not need, then solve. 
A. It required 7 gallons of gasoline and took us 3 
hours to drive to Duluth, a distance of 144 miles. 
Hm"l many miles an hour did vie average? 
B. Canned pears cost 23~ a can or ~2.50 a dozen cans. 
\Jhat i'till 5 cans of pears cost? 
c. Thirty-eight boys of the ninth grade signed up for 
baseball. There are 45 boys and 48 girls in the 
grade. HoH many baseball nines Ofltl be formed by 
the boys who show they are interested? 
D. John is 5 feet 4 inches tall and weighs 152 pounds. 
A year ago he l'TaS 5 feet 2 inches tall and weighed 
140 pounds • ~'iha t was his average monthly gain in 
\'Ieight? 
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III. 
E. A group of 25 Camp Fire Girls made their ceremonial 
robes. Each robe required 4t yards of material at 
62¢ a yard. Hm'l much did each robe cost? 
F. A motorist drove 561 miles in 2 days. He used a 
gallon of gasoline for every 17 miles. If a gallon 
of gasoline costs 18¢, how much did the trip cost 
him? 
G. Nr. Jones bought a television set for :;~JlO. He 
paid ~70 dm'ln and i;P24 a month. The cash price, if 
he had paid it all at once would have been $289. 
HoN long did it take him to pay for it? 
H • Hr. ~voofgang decided to put weather stripping 
around the "~Arindm'J"s in his garage. Tt'lO windows 
measure 2 ft. 6 in. and a door measures 7 ft. 6 in. 
by 10 ft. HoN many feet of vieather stripping 
should he buy? 
A. 
B. 
c. 
D. 
E. 
G. 
In some of the problems below you do not have enough 
information given; in others you have more than is 
necessary. l''or each problem tell either ~·rhat you 
need to knovr or what is given in the problem that 
you do not need to be able to solve it. You need 
not solve the problem. 
Frank weighs 110 pounds. He gained 4! pounds in 6 
t1eeks. Find the average gain in vm ight per week? 
Find the cost of making curtains for a schoolroom 
vlhich has 14 windoviS. Each curtain takes l J/4 
yards of material and there are two curtains for 
each window. 
An automobile ran J/4 mile in one minute and used 
1/20 gallon of gasoline. Continuing at the same 
speed, how long should it take to run 4 t miles? 
How much will it cost to ship 56 gallons of maple 
syrup at ~1.20 per hundred-weight? 
;:-lOW many days will it take to drive from St. Paul 
to Denver if the average rate of driving is 42 
miles per hour? 
1'lhich is the better buy, a 10 pound sack of flour 
or a 48 pound sack of the same brand? 
\>Thich 't'lould be more economical, a large can of 
orange juice at 49¢ or a small can at 15¢? 
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H. Harry bought 30 pounds of wheat for his chickens. 
Find out hovi much he paid if the price of vrheat 
~·laS wl.l8 per bushel. 
I. Our school numbers 346 pupils. All but 6% belong 
to the Athletic Association. What fraction of the 
pupils belong to the association? 
J. The radiator of an automobile holds two gallons 
of liquid. How many quarts of alcohol at 20~ a 
quart should be put in, in order to have the ratio 
of alcohol to Nater 3 to 5? 
K. In our Junior High School there are 675 pupils, 
350 of them boys. 4/25 of the boys are under 13 
years of age. Hm..,- many boys are over 13 years 
of age? 
L. \{hat ~rill be the cost of 7480 cu. ft. of water in 
a city where the rate is 20~ per 1000 gallons? 
N. Hr. Jones's electric bill 't'ras ;;,;6.82 for November. 
The rate was 313-¢ per kilov'latt hour. 1-lhat itTaS the 
average cost of electricity per day? 
N. The Glenmora Consolidated School allots ~$10, 000 
a year to its school bus budget. Two hundred 
students receive bus transportation for a total 
of 250,000 miles per year. What is the cost per 
student? 
o. It costs ~15,000 a mile to build a concrete road. 
It was agreed the state should pay 3/10 of the 
cost, the county 9/26, and the tovmship the rest. 
Find the total cost of the road to the state. 
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Exercise IV EXERCISES IN H.EASONING 
The following puzzles and problems illustrate 
various aspects of the reasoning process. Informe.tion 
needed for the solution in many cases is only implied. 
A. In a faraway land there dwelt t~~o races. The 
Ananias were inverterate liars, while the 
Diogenes were unfailing veracious. Once 
upon a time a stranger visited the land, and on 
meeting a party of three inhabitants inquired 
to 11hat race they belonged. The first murmured 
something the stranger did not catch. The second 
remarked, "He said he 11as an Anania." The third 
said to the second, "You're a liar." Of what 
race vras this third man? 
B. Three businessmen--Smith, Robinson, and Jones--
all live in the "capital district" of New York. 
Three railwaymen--also named Smith, Robinson, 
and Jones--live in the same district. The 
businessman Robinson and the brakeman live in 
Albany, the businessman Jones and the firemen 
live in Schenectady, l'thile the businessman Smith 
ano. the engineer live halfway beti'Teen these tNo 
cities. The brakeman's namesake earns ~3500 per 
annum, and the engineer earns exactly one-third 
of the businessman living nearest to him. Finally, 
the railwayman Smith beats the fireman at 
billiards. What is the name of the engineer? 
C. Hr. .Buick, Hr. Chrysler, and Nr. .B·ord owned a 
Buick, a Chrysler, and a Ford (not necessarily 
in that order) • Buick often borrowed the .B'ord. 
The Chrysler's owner often beat fi'ord at cards. 
Pord was the brother-in-law of the Buick's 
o~mer. Chrysler had more children than the 
Chrysler's mm.er. Who owned the Buick? 
D. A certain bedroom has an electric light switch 
(A) by the door, and another (B) beside the bed. 
When the light is shining it may be extinguished 
at either (A) or (B). The light cannot be 
restored unless both (A) and {B) are in the "on" 
position. A man enters the room in complete 
darkness. Describe the most intelligent proced-
ure for turning on the light. 
E. A boy says, "I have as many brothers as sisters." 
His sister says, "I have twice as many brothers 
as sisters." HoN many brothers and sisters 
are there in this family? 
J:l'. If 5 cats can catch 5 mice in 5 minutes, ho\'I 
many cats are required to catch 100 mice in 
100 minutes? 
G. A phonograph record has a total diameter of 
12 inches. 'l'he recording itself leaves an 
outer margin of an inch; the diameter of the 
unused center of the record is 4 inches. There 
are an average of 90 grooves to the inch. How 
far does the needle travel vrhen the record is 
played? 
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Exercise V OVERLOOKING KEY WORDS 
Careful reading of a problem is very necessary because 
even one word often changes the meaning. In the follol'ling 
exercises underline the word or words which you think are 
key words to the solution of the problems. 
A. At a January sale the list price of a chair was 
~45. If the rate of discount is 5%, how much 
money 'l'tould you save by buying the chair at this 
sale? 
B. The Great Oaks School baseball team won 10 games 
out of 12. What per cent of the games played did 
they lose? 
c. Mr. Borden is an agent for the Biddle Publishing 
Company. He receives a commission of 20% on each 
of his sales. How much money will he receive when 
his sales amount to $200? 
D. David now has $17 in the bank, but a year ago he had 
~30. Hov,r much money has he withdrawn? 
E. In September Betty had $10.75 in the bank. Now she 
had $15.25 in her account. Her present amount is 
hmi much more than the amount she had in September? 
F. Janet bought 15 hens. Then her uncle gave her 5 
more, but the next week 3 of the hens died. She 
sold all the hens she had left for $5.25 each. Ho'ti 
much money did she receive from the sale of the 
hen's? 
G. The estimated cost of an airplane repair job was 
$320. Of this amount 35% represented the cost of 
new parts, 10% was figured as profit, and the 
remainder was the estimated cost of labor for the 
job. What was the estimated cost of labor for the 
job? 
H. During one day 3.8% of all the parts to be used in a 
certain assembly line were rejected because of 
defects. If 418 parts i'vere rejected, what was the 
total number of parts inspected? 
Exercise VI REPRESENTING QUANTITIES ALGEBRAICALL~ 
I. Express each of the following statements by means of 
symbols, letters, and arithmetic numbers: 
A. The square of the edge, e. 
B. 8 less than twice a certain number, n. 
c. The square of the difference of a and x. 
D. The product of a and b increased by 4. 
E. 5 more than a. 
F. The square root of the product of x and y. 
G. 16 times the square of t. 
H. 8 times the sum of n and 3. 
I. The difference bet'li'reen the squares of a ancl x. 
J. The quotient of the product of c and d and the 
difference betvteen c and d. 
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K. The product of the sum of c and d and the difference 
of a and b. 
II. Write the following statements, using letters for 
numbers: 
A. If you subtract 3 times a number from 9 times that 
number, the remainder will be 6 times that number. 
B. 3 times a number added to 5 times that number is 
equal to 8 times that number. 
c. The square of a number times the cube of that number 
is equal to the 5th power of that number. 
D. Three times a number added to five times that number 
added to two times that number is equal to ten 
times that number. 
E. Three times a number added to three times another 
number is equal to three times the sum of the two 
numbers. 
• F. The square of one number times the square of another number is equal to the square of the product of the two numbers. 
III. Write the following as simply as you can, using 
algebraic symbols: 
A. If it is "A" miles from Boston to Springfield and 
11 B11 miles from Springfield to Ne1'1 York, how far is 
it from Boston through Springfield to New York? 
B. Profit equals the selling price minus the cost 
minus the expenses of doing business. If a man 
sells 11 a 11 dollars worth of goods vlhich cost "b" 
dollars, and the cost of doing business is 11 c" 
dollars, what is the profit? 
c. Ho"tl many minutes are there in 11 a" hours? 
D. A certain window is twice as high as it is wide. 
If it is "a" feet wide, hot"l high is it? If it is 
"b" feet high, how l'lide is it? If it is "b" feet 
wide, how high is it? 
E. A pilot flei'I "a" miles on Nonday, twice as far on 
Tuesday, and 250 miles more on Wednesday than on 
the other two days combined. Hov1 far did he f'ly in 
all? What is the average number of miles flown per 
day? 
F. The length of a rectangle is 2a f 3 inches and the 
width is a - 3 inches. l'lhat is the perimeter? 
1vhat is its area? 
G. Kenneth is going to put in a concrete walk in front 
of his house. He :t'igured that he needed 5 bags of 
cement which cost "a" dollars a bag and 100 pounds 
of sand which costs "b" dollars a ton. HoN much 
money ·Nill he need in all? 
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• Exercise VII RELATIONS Il\lVOLVING DENOHINATE NUNBERS 
A. Express in feet: w yards, d inches, n miles, 
and 5a yards. 
B. Express in dollars: n cents, x dimes, 12y quarters. 
c. Express in inches: h feet and 3 inches, d yards and 
7 inches. 
D. Change into hours: x days and 18 hours. 
E. Hm·r many seconds are there in a hours a.i'ld b minutes? 
F. Express in cents: y dollars and 45 cents. 
G. Hm.r many square feet are there in x square yards? 
H. If I walk at the rate of 4 miles per hour for "h" 
hours, and at the rate of 3 miles per hour for "t" 
hours, vrhat is the total distance "d" covered in 
that time? 
I. A spool of wire contains "x" yards of wire. Hake a 
formula for the number of yards remaining tt r" after 
"n" pieces, each 5 feet long have been cut off. 
J. Nancy has "m11 dollars. She buys "x" pencils at a 
cost of 3~ each, and "n" books at a cost of 90¢ 
each. Hm1 much money in cents has she left? 
K. If I invest 11 a" dollars at 45/& and 11 btt dollars at 
35/£, write a formula for my annual income "i" from 
the t1-10 investments. 
L. A grocer received a shipment of canned goods in a 
large box. There v-rere "p" cans weighing 12 ounces 
each. Allovring "v-r" pounds for the v.reight of the 
box, make a formula for the total ..,'leight 11 t" of the 
shipment expressed in pounds. 
M. In setting out trees, a farmer puts 11 x 11 trees in a 
roN. \/hat vrould be the formula for the total number 
of ti•ees "t11 if there V'rere 3r rows'l 
N. If the price of a pencil is 3¢, hovT many pencils can 
be bought for 11 x 11 cents? 
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• Exercise VIII ALGEBRAIC REPRESENTATION - LITERAL 
A. A boy bought n oranges for y cents. Represent the 
cost of x of these oranges. 
B. A man bought n articles, each of which cost d cents. 
Represent the number of cents he spent. 
c. A girl bought 7 articles, each of which cost c cents. 
Express in cents her change from a ~1 bill. 
D. If the perimeter of a square is represented by P, 
represent the area of the square in terms of P. 
E. A boy was x years old .5 years ago. Represent his 
age 7 years from now. 
F. Florence has an allowance of $1.00 a week, and 
saves i of it. Hovr many dollars in terms of n, 
v1ill she save in n weeks. 
G. A ltlholesale house sold a quantity of shoes at 
$9.00 a pair although they vrere originally priced 
at ~10 • .50 a pair. At this reduction, how much 
-vwuld a retailer save in buying n pairs? 
H. A coalbin is 1 feet long, w feet wide and h feet 
high. If 1 cubic foot of coal weighs n pounds, 
how many tons of coal will the bin contain? 
I. An automobile travels n hours at m miles per hour. 
How fa r, in terms of n will it go? 
J. The combined weight of ~1o packages is 10 pounds. 
If one weighs x pounds how \1ould you express the 
v-reight of the other? 
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Exercise IX EXPRESSING ONE QUANTITY 
IN TERES OF ANOTHER 
A. If b represents the number of airplanes built in 
one month, represent the number of airplanes built 
in a year. (assuming no change in the rate of 
production). 
B. If one side of a square is a inches, what is the 
perimeter in terms of a? 
c. Represent one number by n. Express in terms of n, 
another number which is 7 less than 3 times the 
first number. 
D. 'rhe length of a rectangle is 7 times its v-ridth. 
If the width is w, what is the length in terms of 
w? \<That is the perimeter in terms of w? 
E. If one edge of a cube is n inches, what is the 
total length of all the edges in terms of n? 
J:;-.. .B'lorence has an allm·mnce of f;;l.OO a week and saves 
i of it. How many dollars in terms of n will she 
save in n Neeks? 
G. An automobile travels n hours at m miles per hour. 
Ho1.-1 far, in terms of n v-1ill it go? 
H. If 40 is separated into two parts, one of which is 
x, represent the other part. 
I. If n is any integer, 2n will always represent an 
even number. What are the next two consecutive 
even numbers? What are the two odd numbers nearest 
to n? 
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Exercise X EXPRESSING RELATIONSHIPS AS E'J,UATIONS 
Verbal problems are solved by means of equations, but 
the equations are not given to you. You have to make your 
m,m equations from the relationships given in the problem. 
Read the following statements carefully and write the 
appropriate equations. 
A. t is 10 more than s. 
B. 2n is 3 more than n. 
c. 2n - 3 is 6 more than n. 
D. a is 5 less than b. 
E. 4n is 6 less than 2n - 3. 
'n 
..t'. 
G. 
H. 
n is 
2n -
b is 
6 
3 
5 
less than 3n. 
is 6 less than 
less than a. 
I. 3n is 6 less than n. 
3n. 
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J. The difference between a and b is 3. (a bei~~ greater) 
K. The difference between 2n - 3 and n is 6. 
(2n- 3 being the greater). 
L. The quantity 4n ~ 4 is equal to the quantity 
3(n ~ 4). 
l'l. The result of subtracting 7 from 3n is the same as 
adding 5 to n. 
N. a is 5 times b. 
o. n ~ 15 is 4 times n. 
P. The quantity 2n ~ 3 is 3 times the quantity 4n - 3. 
Q. The quantity 2n ~ 5 is 6 less than the quantity 
4n - 3. 
R. a is 4 more than 3 times b. 
s. The quantity ?n - 4 is 4 more than 3 times n. 
T. Tvfice the quantity n - 3 is 5 more than n. 
u. Add 11 to 2n ~ 2, then subtract 8 from n, and 
state the results are equal. 
v. 3n - 4 exceeds n ~ 2 by 6. 
w. The sum of n, n - 100, and 2n - 600, is 4000. 
X. a exceeds twice b by tv'lelve. 
Y. 15% of the quantity n ~ 2 is 36. 
z. T~trice n added to twice the quantity n ~ 2 is 36. 
In each of the following write the equations called for: 
A. The length of a rectangle is 5 inches more than the 
width. Express the length and width in terms of n. 
\.fri te an equation stating that the perimeter is 
48 inches. 
B. A is 5 times as old as B. Express both ages in 
terms of n. Express the age of each in 20 years. 
i>J'ri te an equation stating that in 20 years A will be 
tuice as old as B. 
c. Express in cents the value of: 
(a) n nickles {c) n ~ 5 quarters 
(b) 3 - n dimes (d) 12-n half dollars 
D. A slow plane travels at the rate of r miles per 
hour; another plane travels 80 miles an hour faster. 
Express algebraically: 
{a) the rate of the fast plane. 
(b) the distance passed over by each in 5 hours. 
(c) the fact that the sum of the distances 
covered by the ti'ro planes in this time is 
1900 miles. 
E. r.rhe sum of tv'TO numbers is 20. 1vhat is the first 
number if the second number is n? Write an 
equation stating that the second number is 4 more 
than the first. 
F. There are 36 pupils in a mathematics class. How 
42 
many boys are there if there are n girls? \.Vrite an 
equation stating that the number of boys is 2 less 
than the number of girls. 
G. What is the cost in dollars of n pounds of butter 
at 38¢ per pound? of {48 - n) pounds at 50 cents? 
State that the total cost of both kinds is $24. 
H. A farmer has 100 pounds of a mixture of clover 
seed and bluegrass seed. 
(a) Express algebraically the number of pounds of 
of clover seed if there are n pounds of blue-
grass seed; the value of the bluegrass seed 
{n pounds) at 45¢ a pound; and the value of 
the clover seed at 60¢ a pound. 
(b) State by an equation that the value of the 
mixture is $57. 
I. A mother's age is 20 years less than 5 times her 
daughter's age. Express (a) their present ages 
in terms of n, and (b) the age of each two years 
ago. State by an equation that 2 years ago the 
mother's age was 4 times that of the daughter. 
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Exercise XI INTRODUCTIONS TO "TYPE" PROBLEHS 
The f'ollottfing exercises may be used as introductory 
material for the different "t:rpes"· of problems indicated 
if available teaching materials do not contain such. 
I. Introduction to Age Problems 
A. A man is nmtr x years old; hovr would you represent 
his age 4 years ago? 
B. A boy was 3x years old 3 years ago; hoN' vJould you 
represent his age at the present time? 
c. A boy was 2y years old 4 years ago; how would you 
represent his age 7 years ago? 
D. A girl will be 5x years old 4 years from now; how 
would you represent her present age? 
E. A boy's age 5 years from nm-r will be 40 - x; how 
would you represent his present age? 
F. Jean is 4 years older than her brother. 
brother's present age is represented by 
would you represent Jean's present age? 
you represent Jean's age 7 years ago? 
If her 
x, how 
How 'tiould 
G. A father is 4 times as old as his son. If the son's 
present age is represented by x, how would you 
represent the father's age at the present time? 
How would you represent the father's age 5 years 
hence? ( 5 years from nml) • 
H. Six years ago a mother was 4 times as old as her 
daughter. If x represents the daughter's age 6 
years ago, ho"t'r vrould you represent the mother's age 
6 years ago? Hmi vrould you represent the mother's 
present age? 
I. In 5 years, a father will be four times as old as 
his daughter. If x represents the daughter's age in 
5 years, hovr i<'lOuld you represent the father's age 
in 5 years? How 'V-iould you represent the father's 
present age? 
J. The sum of the ages of Jim and John is 27 years. 
If x represents Jim's present age, how would you 
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represent John's present age? How would you 
represent John's age 4 years ago? 
II. Introduction to Coin Problems 
A. A man has three dollars and seventy-five cents. 
i'That number represents the value of the man's 
money in cents? Hhat number represents the value 
of the man's money in dollars? 
B. A boy had ~:1. 37. tvhat number represents the value 
of his money in cents? 
c. A girl has 63 dimes. What number represents the 
value of the girl's money in cents? What number 
represents the value of the girl's money in 
dollars? 
D. A man has x quarters. How would you represent the 
value of these quarters in cents? How would you 
represent the value of these quarters in dollars? 
E. If x represents the number of nickels a man has, 
what number represents the value of these nickels 
in cents? 
F. If 3x represents the number of half dollars that a 
man has, how vrould you represent the value of his 
half dollars in cents? 
G. If {Jx - 8 ) represents the number of dimes that a 
man has, how would you represent the value of these 
dimes in cents? 
H. If 5(2x f 7) represents the number of nickels that a 
man has, how would you represent the value of these 
nickels in cents? 
I. If (a-b) represents the number of quarters that a 
man has, how would you represent the value of 
these quarters in cents? 
J. A man has 18 coins consisting of dimes and quarters. 
If x represents the number of dimes, how i'Tould you 
represent the number of quarters that he has? How 
would you represent the value of these quarters in 
cents? 
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~ III. Introduction to Investment Problems 
A. A man invests ~200 at 5% interest. How would you 
represent the number of dollars interest that he 
vmuld receive annually? 
B. A man invests x dollars at 4% interest. Hm'l vrould 
you represent the number of dollars interest that 
he would receive annually? 
c. A boy has a ~1000 bond that pays 3~~ interest 
annually. How would you represent the number of 
dollars interest that he would receive each year? 
D. A man invests y dollars at 4!7; interest. How 
viould you represent the number of dollars of 
interest that he t'lould receive each year? 
E. A girl invests (2x - 100) dollars in stock that 
pays an interest of 6%. Hovr would you represent 
the number of dollars of interest that she receives 
each year from this investment? 
F. How would you represent the annual interest received 
from an investment of (10,000 - x) dollars at 3% 
interest? 
G. A man invests x dollars in stocks that pay an inter-
est of 6t% and he invests 2x dollars in bonds that 
pay 3%. How 't'Tould you represent the number of 
dollars that he receives each year from the bonds? 
How vmuld you represent the number of dollars he 
receives each year from the stocks? HO'N would you 
represent the number of dollars he receives each 
year from the two investments? 
H. A man invests x dollars in real estate and (15,000 
- x) dollars in a savings account. If the real 
estate pays 8% interest and the savings account 
pays 37t interest, hovr vrould you represent the num-
ber of dollars in the man's annual income from these 
two investments? 
IV. Introduction to Notion Problems 
A. If a ma n vmlks 2 hours at a rate of 4 miles per 
hour, hmr far will he travel? 
B. If a boy rode for 4 hours on his bicycle at 10 
miles per hour, hm'l far did he travel? 
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G. A plane moved at a rate of x miles per hour for 3 
hours. Express in terms of x the distance traveled. 
D. A boat sailed at a rate of y .f 5 miles per hour for 
52 hours. Express in terms of y the distance it 
sailed. 
E. If a train traveled at a rate of x f ~ miles per 
hour for 6 hours, how far did it travel? 
F. If a bullet moved at a rate of 2600 feet per 
second for x seconds, how far did it travel? 
G. If a radio signal travels 186,000miles per second 
how far will it travel in 2x - 1 seconds? 
H. If a boat travels x miles per hour for y hours, 
how far does it travel? 
I. If a tree grew x f 1 feet per year for 3Y years, 
how high did it grow? 
J. If a car traveled 200 miles in 4 hours, what was 
its rate? 
K. If a plane traveled 1000 miles in 5 hours, what was 
its rate? 
L. If a boat traveled 1000 miles in x hours, vThat was 
its rate? 
H. If a bee flies 185 feet in y minutes, vThat v;as its 
rate? 
N. If a skier moved dm'ln a slope x f 200 feet in length 
in 10 seconds, what was his rate of skiing? 
o. If a bus travels 150 miles at a rate of 50 miles per 
hour, ho·w many how many hours does it take? 
P. Hovr lo:n.g does it take a bullet to reach a target 
1200 feet av'lay if it travels at a rate of 2400 feet 
per second? 
Q. If sound travels 1100 feet per second, express in 
terms of x the number of seconds it will take the 
sound of an explosion to travel x feet. 
H.. Hm-I long does it take the liner United States to 
travel y-700 nautical miles at a rate of 32 knots? 
(A knot is the rate of 1 nautical mile per hour). 
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The follo~tring exercises could be used in an oral class 
discussion. Express in terms of x the answer to each of 
the following: 
A. To make the trip between tNo cities it takes an 
automobile x hours, a train 2 hours longer than 
the automobile, a plane 12 hours less than the 
automobile. It takes the train hours. It 
takes the plane hours. 
B. A plane travels 12 times as fast as an ocean liner 
in making an overseas trip. If the liner travels 
at the rate of x knots (nautical miles per hour) 
the plane travels at a rate of knots. 
c. The Nile River is 267 miles longer than the 
Nississippi. If the Nile is x miles long, the 
Mississippi is miles long. 
D. The distance from Montreal to Paris is ten times 
as far as the distance from Nontreal to Net'l York. 
If the distance from Hontreal to New York is x 
miles, Hontreal is miles from Paris. 
E. It is JOOO miles farther from San Francisco to 
London than it is from San Francisco to Honolulu. 
If it is x miles from San Francisco to Honolulu 
then San Francisco is miles from London. 
F. A car travels 1/5 as fast as a plane. If the 
rate of the plane is x miles per hour: 
a) the rate of the car is miles per hour. 
b) it takes the plane hours to travel 
JOOO miles. 
c) it takes the car hours to travel 
JOOO miles. 
G. Philadelphia is 200 miles farther from Detroit 
than it is from Chicago. If the distance from 
Philadelphia to Detroit is x: 
a) Philadelphia is miles from Chicago. 
b) it takes a plane travelling 200 miles per hour 
--~- hours to make a trip from P~iladelphia 
to Detroit. 
c) it takes the plane hours to go from 
Philadelphia to Chicago. 
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• H. A freighter takes 30 hours longer than a luxury liner to cross the Atlantic. 
a) If it takes the luxury liner x hours to cross 
the Atlantic it takes the freighter _____ hours 
to cross the Atlantic. 
b) If the distance across the Atlantic is 3500 
miles, the luxury liner travels ______ miles per 
hour. The freighter travels miles per 
hour. 
I. T~<'ITO cars travel at 50 and 55 miles per hour respec-
tively. In x hours the first car travels ____ __ 
miles, and the second car travels miles. 
The total distance traveled by the t-vro cars in x 
hours is miles. 
J. A four-engined plane goes 120 miles per hour faster 
than a smaller two-engined plane. If the smaller 
plane travels at a rate of x miles per hour, 
a) the rate of the four engined plane is 
miles per hour. 
b) in 5 hours the four engined plane travels 
___ miles. 
c) in 5 hours the tNo engined plane travels __ _ 
miles. 
K. A motorist traveled from his home to 1-'liami, x 
miles ar:'lay, and returned by a route that was 22 
miles longer. The total distance he traveled was 
____ miles. 
L. Use needed information from "K". If he traveled 
55 miles per hour on the shorter route and 45 
miles per hour on the longer route returning: 
a) to go from his home to miami it took him 
hours. 
b) to return from Hiami to his home it took him 
hours. 
c) to make the round trip it took him _ hours. 
V. Introduction to Nixture Problems 
A. A grocer prepares 50 pounds of a mixture of two 
grades of tea. If he uses t1'1enty pounds of one 
grade of tea, how many pounds of the other grade 
must he use? 
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B. A grocer prepares 40 pounds of a mixture of 
two kinds of coffee. If he uses x pounds of 
one kind of coffee, hovr many pounds of the 
other grade, expressed in terms of x, must 
he use? 
c. A candy manufacturer mixed 65 pounds of one kind 
of candy with x pounds of another kind. HO'\'l 
many pounds of ca:c1dy mixture had he? 
D. What is the value in cents of 40 pounds of 
cookies at 40¢ a pound? 
E. lfhat is the value in cents of x pounds of 
cookies at 45¢ a pound? 
J:l,. ~'lhat is the value in cents, expressed in terms 
of x, of 30 pounds of cookies at x cents per 
pound? 
G. l'lhat is the value in cents of ( 60-x) pounds of 
coffee at 85¢ per pound? 
H. What is the value in cents of (100-x) pounds of 
peanuts at 60¢ a pound? 
I. lvhat is the value in cents of x quarts of milk 
at 24¢ a quart? 
J. lvhat is the total value in cents of a mixture 
of x ¥ounds of cookies at 45¢ a pound and 
(32-x) pounds of cookies at 50¢ a pound? 
VI. Introduction to Per Cent Hixture Problems 
A.. How much pure alcohol is contained in 5 quarts 
of solution that is 205t alcohol? 
B. Hovr much pure iron is contained in 10 tons of 
pig iron that is 80% pure? 
c. How much pure chemical is contained in x quarts 
of a solution that is 60% chemical? 
D. HoN much butterfat,is contained in {25 f x) 
quarts of milk that is 5% butterfat? 
E. What is the percentage of alcohol in pure 
water? 
F. What is the percentage of silver in pure silver? 
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VII. Introduction to \i orlc .. Problems 
A. If a bricklayer takes 2 days to build a wall, what 
fraction of the wall will he build in one day? 
B. If it takes a truck 7 days to haul away a pile 
of dirt, what fraction of this pile of dirt v-rill 
the truck haul away in 1 day? 
c. If it takes a painter x days to paint a garage, 
what fraction of the garage, in terms of x, can he 
paint in one day? 
D. If it takes a bulldozer (x f 5) days to clear a 
plot of ground, what part of the plot can it clear 
in one day? 
E. If it takes a reconnaissance plane 6 hours to 
photograph the enemy1 s installations, what part 
of the installations can be photographed by the 
plane in one hour? in 2 hours? in x hours? 
B'. A shipping clerk requires 8 hours to prepare an 
order. What part of the order can he prepare in 
1 hour? If all clerks worlc at the same speed what 
part of the order can two clerks prepare in l pour? 
J clerks? x clerks? 
G. If it takes a man x days to do a job alone, and it 
takes his son x f 3 days to do the same job alone, 
what part of the job could the father do in one 
day alone? \-lhat part of the job could the son do 
in one day alone? What part of the job could the 
father and son do together in one day? 
l3oston Un:fvers1ty: 
Sc:1'o"l of' Education 
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ANS"<iERS TO THE EXERCISES 
l:!:xercise I 
I. 1. b,c; 2. a; J. b,c,d; 4. c; II. 1. a, b; 
2. b; J. a,c,d; 4. b; III. la. 2; 
lb. 20 miles, 40 miles; 1c. 80 miles; ld. Jl 
days; le. 2,480 miles; 2. a,d; J. c; IV. 
1. 3 pounds, 300 pounds, 3 pounds, 100 bunches, 
~.35, 100, 9100; 2. b,c,d; 3. b. 
Exercise II 
I. 1. Binomial, 2. Numerical coefficient, J. Expo-
nent, 4. Sum, 5. Lil{e terms, 6. H:onomial, 
'1 • .Parentheses, 8. Polynomial, 9. Product, 
lO. Trinomial, 11. Quotient, 12. Base. 
II. 1. 
4. 
7. 
10. 
14. 
17. 
20. 
Perpendicular, 2. Origin, 3. x-axis, 
y-axis, 5. Quadrants, 6. 2nd. quadrant, 
4th quadrant, o. coordinates, 9. ordinate, 
abscissa, 11. 5, 12. above, 13. linear, 
graph, 15. x-intercept, 16. y-intercept, 
origin, 18. 2 points, 19. 3 points, 
Descartes. 
III.l. decimal, 2. digit, 3. interchanged, 4. 
intersection, 5. inconsistent, 6. dependent, 
7. addition-subtraction, 8. substitution, 
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9. eliminate, 10. investment, 11. annual, 12. current, 
13. tail-vlind, 14. head-lidnd. 
Exercise III 
I. A. Building costs for 1949 and 1952, B. Cost of 
the turkey per pound or the total cost of the tur-
key, C. rate of interest, D. distance between 
the t'\'TO tov-ms, E. vridth, F. number of days trav-
eling, G. hou many pupils, H. the amount they 
started with. 
II. A. 7 gallons, B. ~2.50, 
pounds and 152 pounds, E. 
F. 2 days, G. ~289, G. 
c. 48 girls, D. 140 
25 Camp Fire Girls, 
7 feet 6 inches. 
III. A. 110 pounds not needed, B. need to know cost 
per yard for material, c. 1/20 gallon not needed, 
D. must know weight of a gallon of syrup, E. must 
knovr the distance bet1r,reen St. Paul and Denver, 
F. must knoH prices, G. must lmow the number of 
ounces in each can, H. need to knov·r the number 
of pounds in a bushel, I. 346 pupils not needed, 
J. 20¢ per quart not needed, K. 675 pupils not 
needed, L. need to knovr the number of cubic feet 
in one gallon, H. Jt¢ not needed, N. 250,000 
miles not needed, o. 9/26 not needed. 
Exercise IV 
A. Every inhabitant was bound to say he was a 
Diogene--the Diogenes because they ·were truth-
ful and the Ananias because they i<J"ere liars. 
Hence that second man 1 s assertion must have 
been false, and since the third spoke truly he 
vi'S.S a Diogene. 
B. Smith is the engineer. 
C. Nr. Chrysler mmed the Buick. 
D. Upon entering the room m'l'i tch on (A); if the 
light does not go on switch on (B); if the 
light still does not go on you have no altern-
ative but to eo back and switch on (A) once 
again. 
E. 4 brothers and 3 sisters. 
F. 5. 
G. The number of grooves per inch has nothing to 
do ¥'lith the problem. The needle doesn 1 t 
travel around the record; it is the record that 
turns. The needle is stationary except for its 
movement toward the center of the disc. That 
means it travels 6 - (2 t 1) or 3 inches. 
Exercise V 
A. list price, discount, save; B. won, per cent, 
lose; c. commission, each, how much, D. noN has, 
had, how much, withdrawn; E. had, now has, how 
much more; F. brought, gave, all, hmr much; 
G. remainder, labor; H. all, rejected, inspected. 
Exercise VI, 
I. A. 
E. 
I. 
e2, B. 2n-8, c. (a-x)2, D. ab t 4~ 
at 5, 2 F. vxy, G. 16t2, H. 8(n t 3J, a2- x, J. cd/c-d, K. (c t d) (a-b). 
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D. 
n 
.t'. 
III. A. 
D. 
E. 
A 
A f B, B. P-= a-b-c, c. 60a minutes, 
2a feet high, b/2 feet wide, 2b feet high, 
6a f 250 miles, 6a f 250/ 3 miles, F. P= 6a, 
(2a f 3) (a-3), G. 5a f b/20 dollars. 
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Exercise VII 
A. 1. ~1 feet, 2. d/12 feet, 3. 5,280n feet, 
1+. l5a feet; B. 1. n/100 dollars, 2. x/10 
dollars, 3. 3Y dollars; c. 1. 12h f 3, 
2. 36d f 7; D. 24x f 18, E. 3600a f 6ob, 
F. lOOy f 45, G. 9x square feet, H. d=ti-h f 3t, 
I. r =3x-5n, J. l00m-3x-90n, K. I ~.45a f .35b, 
L. T =H .;. 3P/4, N. T -;;;3rx, N. x/3 pencils. 
Exercise VIII 
A. xy/n, B. 
E. x,t12, F. 
I. mn miles, 
2 an, c. l00-7c, D. A -=-l/16 P , 
3n/4, G. ~1.50n, H. hlnw/2000, 
J. 10-x. 
Exercise IX 
A. 12b, B. 4a inches, c. 3n-7, D. 1 7w, 
P 16w, E. 12n, F. .25n, G. mn miles, 
H. 40-x, I. 4n, 6n; n f 2, n-3. 
Exercise X 
A. 
D. 
G. 
J. 
N. 
P. 
R. 
u. 
\·1. 
Y. 
t = s .;. 10 , B. 2n =- n f 3, C. 2n-3 == n .;. 6 , 
a -= b-5, E. 4n .;. 6 .::::. 2n-3, F. n f 6 :::. 3n, 
2n-3 = 3n-6, H. a-b =5, I. 3n.:n-6, 
a-b =3, K. 2n-3-n = 6, L. 4n f 4 =3(n .;. 4), 
3n-7-= n f 5, N. a ==5b, 0. n f 15 --=4n, 
2n .;. 3 :::: 3 ( 4n-5) , Q. 2n .;. 5 = 4n-3-6, 
a -: Jb f 4, S. 7n-4 = 3n f 4, T. 2 { n-3) :;:: n f 5, 
2n f 2 .;. 11 ; n-8, V. Jn-Lr =- n f 2 f 6, 
n f (n-100) f (2n-600) =4000, X. a=- b f 12, 
.15(n .;. 2) = 36, z.. 2n f 2(n .f 2) =36. 
A. \.J :: n inches, L :::::- n .;. 5 inches, 6n f 10 == 48, 
B. B = n years old, A-= 5n years old, B in 20 years-
n f 20 A in 20 years-- 5n f 20, 5n .;. 20 ,. 2 ( n f 20) , 
c. (a~ 5n cents, (b) 10(3-n) cents, (c) 25(n.;. 5) 
cents, (d) 50 (12-n) cents D. (a) r f 80, 
(b) slow--5r miles, fast--5tr f 80) miles, {c) 
5r .;. 5(r .;. 80) ~ 1900, E. 20-n, 20-n) n f 4, 
F. 36-n boys, n-(36-n) 2, G. .38n, .50(48-n), 
.38n ~ .50{48-n) ~~24, H. (a) 100-n pounds of 
clover seed, ..• 45n, .60(100-n), {b) .45n ~ 
.60{100-n) =~~57., I. {a) n equals the daught-
ers age now, 5n-20 equals the mothers age now, 
(b) n-2, 5n-20, 5n-20 ::4{n-2). 
Exercise XI 
I. A.. x-4, B. 3x ~ 3, C. 2y-3, D. 5x-4, 
E. 35-x
4 
F. x ~ 4, x-3 G. 4x, 4x ~ 5, 
H. 4x, x ~ 6, I. 4x, 4x-5, J. 27-x, 23-x. 
II. A. 375¢, $3.75, B. 137¢, C. 630¢, ~6.30, 
D. 25x, x/4, E. 5x, F. 150x, G. 10(3x-8), 
H. 25{2x ~ ?), I. 25{a-b), J. 18-x, 
25{18-x). 
III. A. .05{200), B. .o4x, c. .035(1000), 
D •• 045y, E •• 06(2x-100), F. .03(10,000-x), 
G •• 03(2x), .065x, .03{2x) ~ .o65x, H • 
• 08x ~ .03(15,000 -x). 
IV. A. 8 miles, B. 40 miles, C. Jx miles, 
D. 52{y ~ 5) miles, E. o(x ~ *) miles, 
F. 2600x feet, G. 186,000(2x-l) miles, 
H. xy miles, I. 3y(x t 1) feet, J. 50 miles 
per hour, K. 200 miles per hour, L. 1000/x 
miles per hour, N. 185/y feet per minute, 
N. x ~ 200/10 feet per second, o. 3 hours, 
P. t second, Q. x/1000 seconds, R. y-700/32 
hours. 
A. x ~ 2 hours, x-12 hours, B. 12x knots, 
c. x-267 miles, D. lOx, E. x ~ 3000 miles, 
F. x/5 miles per hour, 3000/x hours, 600 x 
hours, G. (a) x ~ 200 miles, (b) x/200 hours, 
{c) x ~ 200/200 hours, H. (a) x ~ 30 hours, 
(b) 3500/x miles per hour, 3500/x ~ 30 miles per 
hour, I. 50x miles, 55x miles, 105x miles, 
J. \a) x t 120 miles per hour, (b) 5(x ~ 120) 
miles, (c) 5x miles, K. 2x ~ 22 miles, 
L. (a) x/55 hours, (b) x ~ 22/45 hours, (c) 
x/55 ~ x ~ 22/45 hours. 
v. A. 30 pounds, B. 40-x pounds, c. x ~ 65 
pounds, D. 1600¢, E. 45x cents, F. 30x 
cents, G. 85(60-x) cents, H. 60{100-x) 
cents, I. 24x cents, J. 45x ~ 50(32-x) cents. 
VI. A. 1 quart B. 8 tons, c. 3x/5 quarts, 
D. (25 ~ x~/20 q~arts, E. o%, F. 100%. 
55 
VII A. t, B. 1/7, C. 1/x, D. 1/(x ~ 5) 
E. 1/6, 1/3, x/6, F. 1/8, 1/4, 3/8, x/8, 
G. 1/x, 1/(x ~3), 1/x ~ 1/(x ~ 3) 
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' SKILLS INVOLVED lN Tlffi EXERCISES 
Exercise 
No. 
Reading 
I 
-t 
I 
I 
I 
1 ,. 2 1 .J .. 
I I 
X I X 
~-~--
' i 
I II X i 
__ ::;:. ___ , ____ ....__ _____ ..., __ ----- ·-- ··-t·" .. 
I 
i III I 1--- -·-····-----~H-·-o--0¥------ •>'"-'' 
1 
j IV ........ ---~-- ·. ,. ---------·-
4 5 
.. L 
X 
X 
Reasoning 
~ I'-· _J, ___ 
j 
I 
X 
! X .. I: 
r-: -- ---I, 
I 
I j ... 
:: 
I. 
; I 
and Algebraic ~ymbolism 
___ ? ·····r-.1._~~-----···· -T-·---.5...--~----"~---··""') 
I I i I -~J I I i . t I ; i ! ! ---r---------~-- - -----1-- I 
i I I I I I : 
' ! j 
--- -t --------+-- --- --- -~~ 
: r 
X 
X X 
! 
-+ "" --- --1 
! ! 
I l 
I I 
----+--- ----i- ------ ·l 
I . 
X X 
•... ··-~····· _,._ ... _ .... 
t~~~-------- X ------ J_ ___ --i ! ! -·--··--··1·--1 X X ! 
1 
I VII _____ _c ___ -~·-- ----·---
l __ VIII i ------·-
1 
----------r···-··--r- ., 
l l X ! ! X ' X j 
--~---------·-;---·----·-·------~r-~···--·--?·------~ 
. I 
' X : X I 
I 
! 
i 
-------- _J 
I 
X 
. I 
I I 
-·-··········· ·- . 1 I ... J 
; F j ~ I . I I I ! --~x .... I....__ _ _j___L ____ ~----~-- j_ _____ j ____ l______ _jj _______ J. 
t-- IX ·---------------........ . t-
__ _x_ __ _ 
X I j- -....... ·t· . ---- ----t 
! i 
I i X X ! 
...... ; ........... ---+--------+---]' 
I I ' I I ! I 
I I X I 
.. L ... ......... ! 
X X 
\..1'1 
--::1 
CHAPTER V 
CONCLUSIONS 
The main objective of this study was an attempt to 
construct a series of practice exercises for the improve-
ment in reading and analyzing verba~ problems, and in trans-
lating the VIorded statements into algebraic equations. This 
objective has been completed within certain limits. 
The ability and the habit to read with comprehension 
were found to be difficult items to construct practice 
exercises for--so many skills being involved in these two 
items alone. Perhaps in the fUture some interested person 
might undertake a similar approach as I and limit it to the 
above two mentioned difficulties. 
Whereas it vias beyond the original scope of this study 
to actually use these items with the appropriate students 
some other student in the fUture might do so and improve 
my exercises tremendously. 
The following may also be considered for further 
study: 
A. Construct a series of such exercises on the basis 
of a central theme planned by the students. 
B. Construct and evaluate a series of exercises to 
improve the reading and comprehension in science. 
c. Construct and evaluate a series of practice 
exercises to see if "diagramming" information 
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given in a problem helps the slower student. 
D. Construct a series of exercises aimed at estima-
ting answers. 
In the final analysis good teaching involves teachers 
Hho k:no~I hoH to teach and "Nho are willing to employ all 
methods and devices at their command in order to make 
mathematics interesting and understandable to all students. 
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